Effects of protein supply and reproductive status on local and systemic immune responses to Teladorsagia circumcincta in sheep.
The effects of protein supply and reproductive status on circulating antibody responses and local inflammatory cell counts were investigated in parasitized sheep, with local immune responses assessed through a recently refined abomasal cannulation methodology. We hypothesized that if breakdown of immunity has a nutritional basis, then protein scarcity would result in a breakdown of immunity to Teladorsagia circumcincta in both periparturient and non-reproducing (barren) ewes. Twin-bearing and barren, abomasally cannulated ewes were fed at either 0.8 or 1.3 times protein requirements from 3 weeks before until 6 weeks after parturition (n = 6). All sheep were trickle infected at a rate of 10,000 infective larvae (L3) per day, for 3 days per week throughout the experiment. Faecal egg counts remained virtually zero in all barren ewes, whilst protein supplementation reduced faecal egg counts in the periparturient ewes during most of the periparturient period. Final worm burdens, taken at 6 weeks into lactation, were lower for the barren ewes than for the lactating ewes, whilst protein supplementation reduced worm burdens in the latter. Protein supply did not affect mucosal mast cell counts, which were consistently higher for the barren ewes than the periparturient ewes, but were temporarily decreased around parturition. Barren ewes and protein supplemented lactating ewes had higher globule leukocyte counts than the unsupplemented lactating ewes. Protein supplementation increased eosinophil counts in the lactating ewes though only during the later part of the lactation period. Plasma IgA anti-L3 antibody was similar for all ewes, but IgE anti-L3 antibody was higher for the protein supplemented periparturient ewes compared to the unsupplemented periparturient ewes and all barren ewes. It is likely that the combination of low protein requirements and large body protein reserves did not result in breakdown of immunity to T. circumcincta for the barren ewes. These results suggest that changes in mucosal mast cell and eosinophil counts are not necessarily associated with changes in host resistance to T. circumcincta. However, the data support the view that increased globule leukocyte counts and plasma IgE anti-L3 antibody may be associated with nutritionally improved expression of immunity in periparturient ewes.